Introduction
Anemia in the newborn due to occult blood loss may be the result of bleeding of the fetus into the maternal circulation. Severe anemia at birth secondary to an acute and massive fetomaternal hemorrhage is commonly associated with a poor prognosis. The authors present the case of a primipara with breech presentation who had a spontaneous cephalic version before giving birth to a severely anemic boy.
Case report
A 29-year-old primigravid woman was admitted to the hospital two days before her expected date of confinement because of a sudden decrease in fetal movements percieved. The fetus had presented by the breech until the 38th week of gestation. Between 38 and 39 weeks' gestation, spontaneous labour fetal heart rate (FHR) monitoring showed an undulating sinusoidal pattern over a period of 45 min (Fig. 1 ). Prior to delivery significant late FHR decelerations were noted (Fig. 2 ). The mother gave birth to a male infant weighing 3250 g. No problems were apparent during expulsion. However, the 1 minute APGAR score was 1. The baby was strikingly pale and flaccid; no respiratory movements were noted. After aspiration of the nasopharynx, administration of 40 % oxygen by facemask and insertion of a catheter in the umbilical vein by which isotonic saline was given, breathing started and the heart rate rose to above 100 per minute. Voluntary movements however were not seen and the baby stayed very pale. The placenta was grossly unremarcable: no intervillous thrombi, placental infarcts or retroplacental hematomata. Fifteen min after birth, the infant being hemodynamically stable, the results of the laboratory examinations performed on cord blood were obtained: pH 7.05, hemoglobin 2.9 g/dl, hematocrit 10.5%, bilirubin 0.5 g/dl. A control examination on blood obtained by heel prick confirmed these results: hemoglobin 4.3 g/dl, hematocrit 15%, platelets 140 χ 10 9 /1, nucleated cells 88xl0 9 /l, (polymorphonuclears 10%, lymphocytes 22%, monocytes 1%, erythroblasts 67%). The uncorrected reticulocyte count was 12.2%. An acid elution test showed the presence of 9.1 % of fetal red cells in the maternal circulation. After a transfusion of 35 ml packed cells followed the next day by 50 ml of total blood the hemoglobin had risen to 10.7 g/dl. On the second day the baby developed an acute functional renal failure which responded well to fluid restriction and furosemide administration. Upon discharge, 10 days after birth, the physical examination and laboratory values of the infant were almost normal: hemoglobin 10.8 g/dl, hematocrit 32%, platelets 273 χ 10 9 /1, nucleated cells 5.2xl0 9 /l with 8% erythroblasts. During and after his hospitalisation the neonate recieved iron supplements and Vitamine C orally. At this time the child is two years old and thriving well.
Discussion
While hemolytic disease accounts for most cases, fetal blood loss may be the second commenest cause of anemia at birth. Anemia in the newborn due to blood loss may be the result of obstetrical accidents, internal hemorrhage or occult hemorrhage prior to birth [12] . Obstetrical accidents and internal hemorrhages can be readily recognised and anticipated. Occult blood loss prior to birth is seen in the twin transfusion syndrome or may be caused by bleeding of the fetus into the maternal circulation. WEINER [17] had suggested the existence of this latter entity for the first time, but it was not until the introduction by KLEIHAUER and BETKE [4] of the acid elution technique that the occurrence of feto-maternal hemorrhage could be demonstrated. In approximately 50 % of all pregnancies a small number of fetal cells penetrate the maternal circulation whereas in 1 % the larger number of fetal cells suggest a massive transfusion exceeding 40ml [1], The reason for such a transfusion of fetal red cells into the maternal circulation remains J. Perinat. Med. 12 (1984) obscure. COHEN [1] and LUBIN [5] have suggested that such hemorrhages are a normal finding due to the trauma of labour. Several authors have stressed that their incidence is increased by external cephalic version [2, 6, 8, 13] , traumatic amniocentesis [9, 16] and cesarian section [11] . As illustrated by the present case, spontaneous cephalic version may possibly account for another cause of feto-maternal transfusion resulting in severe neonatal anemia. A sinusoidal fetal heart rate pattern has been previously described in association with severe Rh-disease [7] and feto-maternal transfusion [10] . By most authors it is considered as indicative of severe fetal jeopardy and is commonly associated with a bad prognosis. Treatment should consist in delivery if gestational age is consistent with neonatal viability [14] .
Severe neonatal anemia secondary to an acute and massive hemorrhage is commonly associated with a poor prognosis (mortality rate over 50%) [3] . An acute bleeding resulting in the loss of 20% of the blood volume will result in shock in the neonatal period [15] . With 9.1 % of fetal red blood cells in the maternal circulation, the amount of fetomaternal hemorrhage can be estimated at 360ml [1] . This equals 1.3 times the total blood volume of a 3.250 g weighing baby. This feto-maternal transfusion occurred probably over a 1 week period and according to the characteristics set by NATHAN and OSKI [12] , it has to be considered as an acute fetal blood loss. Under such conditions prompt re-expansion of blood volume proved to be life saving.
Summary
A 29-year-old primipara with breech presentation had a spontaneous cephalic version a few days before her admission. She was hospitalised because of a sudden decrease in fetal movements perceived. During labour a sinusoidal fetal heart rate pattern was observed. The mother gave birth to a strikingly pale 3 250 g weighing boy. His APGAR score was 1/5/6. Cord hemoglobin was 2.9 g/dl and an acid elution test showed the presence of 9.1 % fetal red cells in the maternal circulation. Following a transfusion of packed cells and total blood, the babies hemoglobin rose to above 10 g/dl. On the second day of life he developed an acute functional renal failure which responded well to fluid restriction and furosemide administration. Upon discharge, 10 days after birth, the physical and neurological examination were normal. At present time the child is two years old and thriving well. Anemia in the newborn due to occult blood loss may be the result of bleeding of the fetus into the maternal circulation. The incidence of a massive transplacental blood loss is increased by traumatic amniocentesis, by external cephalic version and during cesarian section. As illustrated by the present case, spontaneous cephalic version may possibly account for another cause of fetomaternal transfusion resulting in severe neonatal anemia. Severe anemia at birth secondary to an acute and massive feto-maternal hemorrhage is commonly associated with a poor prognosis. Under such conditions immediate re-expansion of the blood volume proved to be life saving. 
